184             RAYS OF POSITIVE ELECTRICITY

this formula, compared with the value of this quantity for an
atom of hydrogen and the masses of the various particles
thereby determined.

A convenient instrument for making the necessary
measurements is shown in. Fig, 14. The plate is inserted in
the holder A. The camera is arranged so that the direction
in which the rays are deflected by the magnetic force alone
(the vertical axis in the preceding figures) is parallel to the
longer side of the photographic plate. The deflection due to
the electrostatic field is at right angles to this and parallel to
the shorter side of the plate. The plate is placed in the holder
so that the axis of no electrostatic deflection is parallel to,
and that of no magnetic deflection perpendicular to, BB. A
needle NN whose point comes close to the plate is placed in
the carrier C which can move, parallel to BB by sliding along
BB, and perpendicular to it by means of the screw S; the
position of the carrier is read by two verniers, Vj and V2.
There is always a circular patch at the place where the
undeflected particles hit the plate: the zero Is at the centre
of the spot. By putting the needle first at the centre of
the spot, then moving the carrier through a certain distance
perpendicular to BB by the screw S, and sliding the carrier
parallel to BB until the needle comes on the parabolas in
turn, the values of y for the different parabolas corresponding
to a constant value of x can be measured.

The equation on page 183 enables us to find the ratio of
the masses of the particles producing the different parabolas.
We can avoid any uncertainty as to the position of the zero
by taking two photographs, the electrostatic field remaining
the same in the two, while the magnetic field in the first
photograph is equal in magnitude but opposite in direction to
that in the second. Thus each kind of particle will now give
two parabolic arcs, as in Fig. 3, Plate 2, and the distancehichght is differentfect      ,n inn a closed tube and attach the mica strip to the
